Abstract Racial/ethnic minorities are underrepresented in current biobanking programs. The current study utilized community-based participatory research to identify motivating factors and barriers that affect older African Americans' willingness to donate biospecimens. The standardized phone survey was administered to 78 African Americans who are 55 years old or older and live in the metropolitan Detroit area to assess their overall willingness to donate biospecimens and what factors were associated with it. The majority of the participants were willing to donate biospecimens, along with their personal information, for medical research and indicated that they did donate biospecimens when they were asked. However, African Americans were rarely asked to participate in biobanking programs. Furthermore, African Americans were not as concerned with research exploitation or as mistrusting of medical researchers as previously thought by the medical researchers. Even if African Americans were concerned over potential research exploitation or mistrust of medical researchers, these concerns or mistrust did not translate into an actual unwillingness to participate in biobanking programs. Rather, transparency in medical research and biobanking programs was more important when predicting African Americans' willingness to donate biospecimens for medical research. The findings suggest that underrepresentation of African Americans in current biobanking programs may not be due to their willingness/ unwillingness to participate in such programs but rather due to a failure of medical researchers to approach them. Additionally, researchers and clinicians should focus on increasing the transparency of medical research and biobanking programs rather than changing African Americans' potential negative attitudes toward them.
One important area of cancer research, among many, is the examination of biological and tumor variations by race/ ethnicity and how they contribute to cancer disparities. In such research, it is critical for researchers to have access to large samples of biospecimens donated by individuals from a variety of racial/ethnic groups [9] . It has been documented, however, that racial/ethnic minorities are underrepresented in current biobanking programs. For instance, according to the March, 2012 report of The Cancer Genome Atlas (TCGA), which is a biobanking program developed and supported by NCI/NHGRI, only 9.94 % of the 4,959 cases in TCGA were collected from racial/ethnic minorities (American Indian/ Alaska Native 0.18 %, Asian 3.35 %, Black/African American 6.25 %, Native Hawaiian/Other Pacific Islander 0.16 %) [5] .
Thus, it appears that access to adequate numbers of biospecimens from racial/ethnic minorities is an ongoing problem for cancer researchers.
Addressing the underrepresentation of racial/ethnic minorities in biobanking programs is critical because lack of representation can contribute to the development and maintenance of cancer disparities. Thus, in order to reduce cancer disparities, it is essential to understand factors that either encourage (i.e., motivating factors) or discourage (i.e., barriers) racial/ ethnic minorities to donate biospecimens to biobanks. Once motivators and barriers are identified, this information can be used to develop potential interventions aimed at increasing racial/ethnic minorities' willingness to donate biospecimens to biobanks. The goal of the current study was to conduct a community-based participatory research study to identify motivating factors and barriers that affect older African Americans' willingness to donate biospecimens. The study focused exclusively on older African Americans given their disproportionate cancer burden [10] [11] [12] [13] .
The development of biobanking programs is relatively new in the US [14] [15] [16] , and research on the underrepresentation of African Americans in biobanks is still limited. Consequently, some studies looking at potential factors that may affect African Americans' willingness to participate in biobanking programs have drawn upon the literature of underrepresentation of African Americans in clinical trials [17] [18] [19] , which has a longer research history and shares some common characteristics with research related to biobanking programs. One important factor that has been consistently shown to affect African Americans' willingness to participate in clinical trials is fear of research exploitation, which is rooted in past unethical medical research involving African Americans [20] [21] [22] [23] [24] [25] [26] . Fear of potential research exploitation (e.g., being guinea pigs) has also been found to be a major barrier in participation in biobanking programs among African Americans in recent studies [18, 19, 27] .
Drawing upon these findings, Kiviniemi and colleagues have developed an intervention in which one of the aims was to reduce negative affect potentially associated with biobanking programs, and as a result, they have successfully increased participant's willingness to participate in biobanking programs [27] . As mentioned earlier, however, research on the motivating factors and barriers that affect African Americans in biobanking programs is still in its infancy, and automatically generalizing the findings from the dominant research areas to the new area of research without careful empirical scrutiny can sometimes lead to bias and inaccuracies. For instance, how the topics for focus groups were selected and/or how these topics were framed and asked would likely have been influenced by the literature of underrepresentation of African Americans in clinical trials.
The present study systematically examined whether fear of potential research exploitation is indeed associated with African Americans' willingness to participate in biobanking programs. The study also explored other motivating factors and barriers that were found to influence African Americans' willingness to participate in biobanking programs in previous focus group studies [18, 19] .
Method

Participants
Seventy-eight participants, who are 55 years old or older and live in the metropolitan Detroit area, participated in this study from April to December, 2012. The participants were recruited via a research registry developed and maintained by the Karmanos Cancer Institute's community research collaborative, Southeast Michigan Partners Against Cancer (SEMPAC) community partner, the Wayne State University Institute of Gerontology's Healthier Black Elders Center (HBEC) [28] . Because we were particularly interested in African Americans' willingness to participate in biobanking programs, we excluded five participants who did not self-identify as African American (three American Indian/Alaskan Native, one Multiracial, one unspecified) from the analyses, resulting in 73 analyzable cases. Table 1 displays demographic characteristics of the participants included in the final analyses.
Standardized Survey
The standardized survey was designed to assess individual's overall willingness to donate biospecimens for medical research and what factors were associated with it. More specifically, the survey included demographic information, personal and family health history, and measures of perceived potential motivators and barriers. A total of 95 items were included in the survey. Because we were concerned about the generalizability of the findings, the majority of the items were closeended questions. The survey was developed with the guidance of a community-based research advisory committee. The committee members ensured that the questions asked as well as the language used in the survey were relevant and meaningful to community members.
Procedure
The study procedures and the standardized survey were reviewed and approved by Karmanos Cancer Institute and Wayne State University Institutional Review Boards. Letters were sent to all potential participants on a randomly generated list provided by the HBEC research registry. These letters briefly described the project and informed potential participants that a research assistant would be calling to determine if they were interested in participating in the study. The letter also provided telephone numbers to opt in or opt out. Five interviewers (four African Americans, one White American) called individuals on the list. If an individual expressed an interest in participating in the standardized phone survey, the interviewer read the information sheet that fully explained the purpose and procedures of the study. Once the individual verbally consented to participate in the study, the interviewer began the survey by first providing the participant with brief definitions of biospecimens, biospecimen collection, and biospecimen banking. In the survey, participants were asked to respond to each item by using multiple choice or Likerttype scales provided by the interviewer. The majority of the participants took approximately 45 minutes to complete the entire standardized phone survey. They received a $10 gift card for participating in the survey.
Measures
Although the standardized survey included a number of measures, we will only report the measures that were included in the present analyses (see Table 2 ). Participants' willingness was assessed with a single item asking them to indicate how willing they were to donate their biospecimens for medical research, using a five-point Likert scale ranging from 1 (very unwilling) to 5 (very willing). If participants indicated that they were willing to donate biospecimens, they were further asked to indicate (1) what type of biospecimen (e.g., blood, hair, and nails) they were willing to donate and (2) what personal information they were willing to provide along with their biospecimen (e.g., age, health history, and home address). They were also asked to report whether they have ever been asked to donate a biospecimen for medical research, and if so, whether or not they chose to donate.
Fear of potential research exploitations were assessed with three items. Specifically, participants were asked to indicate whether they were concerned that: (1) they would be treated like guinea pigs in medical research; (2) medical researchers would use contaminated equipment to collect biospecimens; and (3) if something like the Tuskegee Trial could happen again, using a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicated greater fear of research exploitation.
Trust in medical researchers was assessed with a five-item modified version of a medical trust measure developed by Hall and colleagues (α =0.61) [29] . Trust in biobanks was also assessed with a modified version of Hall et al.'s medical trust measure, but only with four items (α =0.67). The scale ranged from 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating more trust.
Finally, participants were asked to indicate whether or not they would be willing to donate biospecimens if some of the barriers associated with biobanking programs were adequately addressed. These barriers included lack of transparency of information, privacy concerns, and lack of incentives. Some items were assessed on a four-point Likert scale ranging from 1 (very unlikely) to 4 (very likely), whereas others were assessed on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Regardless of the scale, higher scores indicated more willingness to donate biospecimens for medical research.
Analysis
First, we conducted descriptive statistics to examine how many participants expressed willingness to donate biospecimens for medical research as well as their past experience with biospecimen donation. In the next set of analyses, we conducted one-sample t tests, with a midpoint on the fivepoint Likert-scale as a reference point (i.e., score 3), to assess participants' levels of concerns over research exploitation and mistrust. Because multiple comparisons were conducted (i.e., five separate t tests), Bonferroni correction was used to control for the familywise error rate [30] . More specifically, for onesample t tests, we set the significance level at α =0.01. Following the one-sample t tests, we computed simple productmoment correlations between participant willingness, concerns over research exploitation, and mistrust to examine whether or not concerns over research exploitation and mistrust would predict African Americans' willingness to donate biospecimens for medical research. Finally, one-sample t tests, with midpoints on either the four-point or the five-point Likert scale as reference points (i.e., 2.5 and 3.0, respectively), were conducted to examine participants' willingness to donate biospecimens once some previously identified barriers have been addressed. Again, in order to control for the familywise error rate due to multiple comparisons (i.e., seven separate t tests), we set the significance level at α =0.0071.
Results
Willingness and Past Experience with Biospecimen Donation
In spite of the fact that African Americans are grossly underrepresented in the current biobanking programs, the majority (n =58, 80.6 %) of African American participants expressed their willingness to donate biospecimens for medical research (Table 3) . Of those who expressed willingness, the majority of participants were willing to donate a variety of biospecimens from blood to tumor, with the exception of skin. About half of participants expressed unwillingness to donate a skin sample (see Fig. 1 ). Additionally, the majority of participants were willing to provide a wide range of personal information, including identifiable information, such as home address, phone number, and even full name, but most were unwilling to share their social security numbers (Fig. 2) . Taken together, it appears that, in general, older African Americans are willing to provide many types of biospecimens and personal information along with their biospecimens for the purposes of medical research. However, further analysis showed that, despite their 
Fear of research exploitation • I am concerned that I will be treated as a guinea pig in medical research.
• I am concerned that medical researchers will use contaminated equipment to collect biospecimens from me.
• I am concerned that something like the Tuskegee Trial can happen again.
Trust in medical researchers
• Sometimes medical researchers care more about what is convenient for them than about people's medical needs.
• Most medical researchers are extremely thorough and careful in their work.
• I completely trust medical researchers' decisions about how my biospecimens are best used • Medical researchers would never mislead people about anything.
• All in all, I trust medical researchers completely.
Trust in biobanks
• Sometimes biobanks care more about what is convenient for them than about keeping people's personal information private.
• Biobanks are extremely thorough and careful in their work.
• I completely trust biobanks' procedures on how biospecimens are stored.
• All in all, I trust biobanks completely.
Willingness after barriers are addressed • How likely would you be to donate your biospecimen if you learn about the researchers who will be using your biospecimens (e.g., educational background, medical training, research expertise, research records)? • How likely would you be to donate your biospecimen if you know why you are asked to donate biospecimens? • How likely would you be to donate your biospecimen if you learn how your biospecimens will be used in medical research step-by-step? • How likely would you be to donate your biospecimen if you learn stepby-step procedures that biobanks will follow to keep the personal information associated with your biospecimens (e.g., age, gender, health status) private? • I would donate my biospecimens if I received monetary compensation in return.
• I would donate my biospecimens if I received a health service in return (e.g., check for diabetes, cholesterol, blood pressure, dental work). Our analysis of correlations revealed that none of the concerns over research exploitation were associated with participant willingness to donate biospecimens for medical research (r 's<0.14, p 's>0.23), nor was trust in medical researchers associated with willingness, (r =0.18, p =0.13). However, there was a marginally significant correlation between trust in biobanks and willingness, such that those who expressed more trust in biobanks tended to express higher willingness to donate biospecimens for medical research (r = 0.17, p =0.01). The summary of these findings is presented in Table 4 .
Willingness Once Barriers Are Addressed
One-sample t tests revealed that transparency of information was an important factor that appears to influence African American participants' willingness to donate biospecimens. More specifically, researchers should fully explain who they are, why they are asking people to donate biospecimens, how they intend to use biospecimens in their research, how they protect donors' privacy, and the anticipated results of the research in order to increase African Americans' willingness to participate. Contrary to previous research, addressing the lack of monetary incentives did not appear to increase African Americans' willingness to donate biospecimens for medical research. Interestingly, however, participants reported that they would be willing to donate biospecimens in return for a health service, such as a physical checkup and dental work. Table 5 presents a summary of these findings.
Discussion
The primary goal of the present study was to systematically examine factors that influence older African Americans' willingness to participate in biospecimen collection and biobanking by using a standardized phone survey. In doing so, we specifically focused on several factors that were found to play an important role in determining people's attitudes toward the biobanking programs in previous research, including concerns over research exploitation, mistrust, lack of transparency, privacy concerns, and lack of incentives. Our findings suggest that the majority of African Americans are willing to donate different types of biospecimens for medical research as well as sharing personal information along with their biospecimens and that they do donate biospecimens when they are asked. However, it appears that African Americans are rarely asked to participate in biobanking programs. These findings allude to a possibility that underrepresentation of African Americans in current biobanking programs may not be due to their willingness/unwillingness to participate in such programs but rather due to a failure of medical researchers to approach them. Researchers often assume that there is hesitancy and resistance among African Americans to participate in medical research due to fear or anger of past research exploitation [27, 31] . For instance, Simmonds claimed that "[a] common complaint of health researchers is that minorities and specifically African Americans are unwilling to participate in health research therefore there is lack of information regarding disease processes and progression in this segment of the population" (p. 69) [26] . The expectation that African Americans would refuse to participate in biobanking programs even when they are asked may discourage medical researchers from approaching them, resulting in a self-fulfilling prophecy.
The present study provides two important pieces of evidence that discredit the negative presumptions about African Americans commonly held by medical researchers. First, our findings suggest that African Americans may not be as concerned with research exploitation or as mistrusting of medical researchers as previously thought by the medical researchers [18, 19, 27, 31] . We had three items assessing African Americans' concerns over potential research exploitation and a measure assessing their trust of medical researchers, but only one item, the concern that something like the Tuskegee Trial could happen again, came out to be statistically significant. Concern about being treated as guinea pigs was not statistically significant, even though this concern has been consistently found to be one of the major barriers discouraging African Americans from participating in biobanking programs in previous focus group studies [18, 19] . The discrepancy between the previous findings and the current findings may be due to the limited generalizability of focus group findings. Our findings also suggest that even if African Americans were concerned over potential research exploitation or mistrust of medical researchers, these concerns or mistrust do not translate into an actual unwillingness to participate in biobanking programs. We speculate that fear of research exploitation or mistrust of medical researchers may be more influential factors in deciding whether to participate in clinical trials [20, 21, 32, 33] than in biobanking programs. This is because donating biospecimens for biobanks is often a single event. In contrast, in clinical trials, participants are often required to take part in repeated medical procedures and/or receive non-standard treatment. In these situations, it is conceivable that African Americans may feel like they could be "experimented on" if they do not trust medical researchers. We are not suggesting that it is unimportant to address African Americans' concerns about trust when recruiting African Americans into biobanking programs, but rather we are arguing that just because some African Americans express concerns or are less trusting of medical researchers does not mean they are unwilling to participate. Finally, the present study provides further information as to what factors are associated with African Americans' willingness to participate in the biobanking programs. Our findings suggest that transparency in medical research and biobanking programs is important when predicting African Americans' willingness to donate biospecimens for medical research. More specifically, medical researchers should fully explain who they are (e.g., education background, medical training, research expertise/records), why they are asking African Americans to donate, how the collected biospecimens will be used in their research, and how biobanks ensure the privacy of personal information associated with the biospecimens, all at the time of recruitment. Researchers should also express full commitment to sharing the results of the project after the research study is complete. These findings are consistent with previous studies suggesting the importance of participant education [18, 27] and further support the NCI's emphasis and efforts on the development of educational communication priming tools [19, 34] . Finally, the present study suggests that providing health services (e.g., physical check-ups, dental work) may be more effective at increasing African Americans' willingness to donate biospecimens for medical research than providing standard monetary incentives.
Although the present study greatly contributes to the literature on underrepresentation of African Americans in biobanking programs, it is not without certain limitations. One important limitation is that it assessed African Americans' willingness to donate biospecimens for medical research, but not whether or not they were actually going to donate biospecimens for medical research when asked to do so. Research has shown that intention and behavior are not always consistent and that people often do not have insights into how they actually behave in given situations [35, 36] . Thus, it is critical for future research to examine whether the findings from the present study can be used to predict the actual donating behavior of African Americans. Another potential limitation is a self-selection bias. The participants in the current study were all recruited through our community partner HBEC's research registry. HBEC aims to improve the health of older African Americans in Detroit and provides a wide range of educational health workshops. Thus, individuals who signed up for this research registry tended to have relatively high levels of education and were likely to be inherently more interested in health and medical research than the average population. Although this bias cannot account for the association between willingness and several factors we found in the present study and also although the generalizability of this particular registry for minority health research has been tested [37] , it may have resulted in an overestimation of the number of African Americans who are willing to participate in biobanking programs. Future research should include multiple samples of African Americans from different community organizations.
Notwithstanding these potential limitations, the current findings have important implications for the development of effective interventions that aim to further encourage African Americans to participate in biobanking programs. Interventions should focus on increasing transparency of medical research and biobanking programs rather than changing African Americans' potential negative attitudes toward them (e.g., fear of research exploitation or mistrust). This is not only more effective as our findings suggest, but also more practical because changing negative attitudes to positive attitudes is rather difficult [38, 39] , and even if it was possible, it happens over time [40, 41] . Protocols should be developed in order to minimize potential researchers' bias against African Americans (or any racial/ethnic minorities) and ensures that all eligible individuals are uniformly and systematically approached and asked to participate in the biobanking programs regardless of their racial/ethnic background. The findings from this study indicate that, given African American's willingness to provide biospecimens, it may be possible to increase African American's participation in biobanking simply by making a greater effort to ask them.
